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胞（HUVEC 及 HUAEC）和发育鸡胚中实施有效地 RNA 干扰，进一步对该基因
在血管生成中的作用进行了研究。结果表明，EphB1 对血管内皮细胞的增殖无明
显影响，但在内皮细胞的迁移和管状形成中发挥了一定的作用；在早龄鸡胚中对



















With the in vivo demonstration that neural guidance factors named 
Netrin-1/Unc5b were involved in guiding control of vascular development, it become 
a conception that the mechanism of vascular development is similar to neural 
development.The neural guidance molecules include mainly 4 ligand-receptor 
systems: Netrin/Unc-DCC, Slit/Robo, Semaphorin/Plexin-Nrp and Ephrin/Eph. At 
present, only a minority of those molecules have been reported to participate in the 
regulation of vascular development, and the overall functions of those molecules in 
the vascular system remain largely unknown. 
The formation of blood vessel results from the interactions between the vascular 
endothelial cells and the surrounding cells, and the regulation of blood vessel 
formation is mainly achieved via action of growth factors on their receptors located 
on the endothelial cells. To dissect further systematically the role of neural guidance 
factors in vascular development, we have chosen the chicken model for our studies. 
We first analyzed the expression of neural guidance receptors in chicken vascular 
endothelial precursor cells with semi-quantitative PCR. And screened out 8 receptors: 
Nrp2, EphB1, EphA5, EphA3, PlexinD1, A2B, Robo4 and Unc5c，which were 
relatively specific or upregulated. We subsequently applied whole-mount ISH (in situ 
hybridization)  to confirm their expression in chicken embryos and obtained their in 
vivo dynamic expressions. These results provided new referable information on 
further studies on the roles of these molecules in vascular development. 
Among the neural guidance receptors which we have screened out, EphB1 has 
barely been reported for its roles in the vascular development. We constructed RNAi 
lentiviral vectors against the EphB1 of both human and chicken genes, and applied it 
into the umbilical endothelial cells(HUVEC and HUAEC) and developmental chicken 
embryos for function studies. Our results showed that EphB1 has no evident influence 















the migration and tube formation of endothelial cells. EphB1 RNAi in early chichen 
embryos impaired the vascular development in the yolk sac. Therefore, we revealed 
that the EphB1 has a role in vascular development. 
 

































































长因子 β1（transforming growth factor β1，TGF-β1）在血管成熟中发挥着重要作
用[8]。血管内皮细胞等分泌 TGF（主要是 TGF-β1），作用于募集到血管的血壁细
胞，在它们增殖与分化为 VSMC 过程中发挥作用，随着 VSMC 的分化成熟和基
质的形成，血管发育成熟。此外，bFGF 和 Notch 信号通路在最初的血管内皮细
胞分化中也发挥了重要作用，Notch 信号通路还在心脏内膜和动脉内皮细胞分化
中发挥了重要作用[9]。EphrinB2/EphB4 对动静脉内皮分化有标志性的作用[10]。自













表 1-1 神经生长导向因子受体成员 

















Eph 受体是在 20 世纪 80 年代末被鉴定的，是受体酪氨酸激酶家族中最大的
亚族。它们的胞外域由配体结合区（含一个免疫球蛋白样重复序列）、半胱氨酸
富集区及后面两个纤连蛋白重复区组成，通过单次跨膜结构域与胞内域连接，胞
内域由近膜区、酪氨酸激酶区，SAM（sterile alpha motif）区和 PDZ 结合区组成
[15]（图 1-1）。Eph 受体与 Ephrin 配体结合，Eph 与 Ephrins 根据其结合特性及结
构相似性分为 A，B 两个亚族，EphrinA 亚族通过 GPI 锚定在膜上，EphrinB 亚
族包括一个跨膜域及相对较短的胞质尾端。EphA 受体优先结合 EphrinA 配体，
EphB 受体结合 EphrinB 配体，但是也有一些例外：如 EphA4 结合两种类型的配
















图 1-1 Eph 受体与 Ephrin 配体的结构 









的出芽，促进毛细管的形成[22-24]。EphA2 影响 VEGF 诱导的内皮细胞的生存、
迁移、出芽及角膜血管新生[25,26]。2、EphrinB1/EphB1 在 bFGF 诱导的角膜血管
新生过程中，起到促进血管生成的作用[27]。体外研究表明 EphrinB1 有促血管生
成的活性，在人的肾微血管内皮细胞中发现由 EphrinB1 激活的 EphB1 受体诱导


















EphrinB2-Fc 片段刺激 EphB4 受体导致 Akt 激酶的磷酸化，增加了内皮细胞的增





















人和鸡的 EphB1 基因的 RNAi 载体，再通过分别在人的脐带血管内皮细胞和活






































































































48.Anti-Digoxigenin-AP Fab fragments：Roche产品 
49.梭华-Sofast 基因转染试剂：太阳马生物工程有限公司 
50.预染蛋白分子marker：Fermentas 
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